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DUJXHWKDWLWLVWKHUHIRUHQRWUHVWULFWLYHWRLQWHUSUHWWKHEDVHOLQHKD]DUGDVDVWHSIXQFWLRQ 7KH\GHILQHQHZYDULDEOHVGL WKDWUHIHUWRWKHORJRIWKHLQWHJUDWHGEDVHOLQHKD]DUGDVIROORZV
7LGLWL OQ    ¸¸¹·¨¨©§ ³ WWOG 
ZKHUHWKHWL¶VDUHWKHHQGSRLQWVRIWKHWLPHSHULRGV)URPQRZRQZHZLOODVVXPHWKDWWKHVHSHULRGVDUHRIXQLWOHQJWKLHWL LL 8VLQJWKLVWKHSUREDELOLW\WKDWDVSHOOHQGVLQSHULRGW FDQRQWKHEDVLVRIEHZULWWHQDV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
7KHGL¶VFDQEHFRQVLGHUHGDVSDUDPHWHUVWREHHVWLPDWHGMRLQWO\ZLWKWKHE¶V+DQDQG+DXVPDQSURSRVHWKHXVHRIWKHQRUPDOGLVWULEXWLRQIRUI7KHPRGHOFDQWKHQEHHVWLPDWHGDVDQRUGHUHGSURELWPRGHO7KLVSURYLGHVDIOH[LEOHDQGFRQYHQLHQWVSHFLILFDWLRQIRUDGXUDWLRQPRGHOZKLFKZLOOEHXVHGLQWKHHPSLULFDOZRUNUHSRUWHGEHORZ
*HQHUDOL]DWLRQWRFRPSHWLQJULVNVPRGHOV,QWKHFRQWH[WRIWKHSUHVHQWSDSHUZHKDYHWRGHDOZLWKWZRKD]DUGUDWHVRQHUHIHUULQJWRMREFKDQJHVWKHRWKHUWRFKDQJHVLQWKHUHVLGHQWLDOORFDWLRQ,QWKHSUHVHQFHRIWZRSRVVLELOLWLHVIRUHQGLQJWKHGXUDWLRQRIDFRPPXWHRQHFDQGLVWLQJXLVK7WKHWLPHXQWLODFKDQJHLQMREORFDWLRQWDNHVSODFHIURP7 WKHWLPHXQWLODFKDQJHLQWKHUHVLGHQWLDOORFDWLRQWDNHVSODFH7KHPLQLPXPRIWKHUHDOL]DWLRQVRIWKHVHWZRGHWHUPLQHVWKHREVHUYHGGXUDWLRQRIDFRPPXWH7KLVLVWKHELYDULDWHFRPSHWLQJULVNVPRGHO:HVKRXOGDOORZIRUWKHSRVVLELOLW\WKDWWKHUDQGRPYDULDEOHV7L DUHGHSHQGHQWDQGGHQRWHWKHLUMRLQWGLVWULEXWLRQIXQFWLRQDV)WW_] DQGWKHDVVRFLDWHGGHQVLW\DVIWW_]2QO\WKHPLQLPXPX RIW DQGW LVREVHUYHGE\WKHUHVHDUFKHU7KHKD]DUGOX_] FDQEHZULWWHQDVWKHVXPRIWZRFRQGLWLRQDOKD]DUGVVHHWKHDSSHQGL[
___  X7]XX7]X]X !! OOO 
,IWLPHLVPHDVXUHGDVDGLVFUHWHYDULDEOHDGLVFUHWL]HGYHUVLRQRIZKLFKLVDQDORJRXVWRVKRXOGEHXVHG:HFRQFOXGHWKLVVHFWLRQZLWKDEULHIGHVFULSWLRQRIWKHJHQHUDOL]DWLRQRIWKHXQLYDULDWHPRGHORI+DQDQG+DXVPDQGHVFULEHGDERYHWRWKHFRPSHWLQJULVNVFDVH:HXVHVXIIL[HVIRUWKHWZRULVNVUHIHUVWRUHVLGHQWLDOPRELOLW\IRUMREPRELOLW\7KLVLVHDVLO\GRQHLIWKHWZRULVNVDUHLQGHSHQGHQW,IWKHUHDUHWZRLQGHSHQGHQWFRPSHWLQJULVNVERWKFDQEH
 6HH5LGGHUIRUDGLVFXVVLRQRILGHQWLILFDWLRQRIWKHPRGHOLQVLWXDWLRQVLQZKLFKRQO\WKHWLPHSHULRGVLQZKLFKGXUDWLRQVHQGDUHREVHUYHG
PRGHOHGLQWKHZD\GHVFULEHGDERYH)RULQVWDQFHWKHSUREDELOLW\WKDWDFRPPXWHHQGVLQSHULRGL EHFDXVHRIDFKDQJHLQUHVLGHQFHLVHTXDOWR
³ ³ f ! ]] PWW GGII]77W7W      _3U EG EG H HHHH 
ZKHUHPH LVWKHORZHUERXQGIRUWKHLQWHJUDWLRQRYHUH ZKLFKVKRXOGFRLQFLGHZLWKW W7KHGHWHUPLQDWLRQRIWKHYDOXHRIPH LVGLVFXVVHGLQWKHDSSHQGL[7KHHTXDWLRQIRUWKHFDVHLQZKLFKWKHFRPPXWHHQGVEHFDXVHRIDFKDQJHLQZRUNSODFHLVVLPLODU7KHJHQHUDOL]DWLRQWRGHSHQGHQWFRPSHWLQJULVNVWKDWLVVXJJHVWHGE\HTXDWLRQLVWRVXEVWLWXWHDELYDULDWHQRUPDOGHQVLW\IXQFWLRQIRUWKHSURGXFWRIWKHWZRXQLYDULDWHQRUPDOGHQVLW\IXQFWLRQV7KLVLVH[DFWO\ZKDW+DQDQG+DXVPDQVHHDOVR6XH\RVKLKDYHGRQHWRIRUPXODWHDIOH[LEOHDQGUHODWLYHO\HDV\WRKDQGOHSDUDPHWULFVSHFLILFDWLRQRIDFRPSHWLQJULVNVPRGHO(TXDWLRQWKHQEHFRPHV
³ ³  f ! ]] PWW GGI]77W7W      _3U EG EG H HHHH 
ZKHUHI QRZGHQRWHVWKHELYDULDWHQRUPDOGHQVLW\IXQFWLRQ7KHFRUUHODWLRQFRHIILFLHQWUFDQEHHVWLPDWHGMRLQWO\ZLWKWKHE¶VDQGG¶V
'DWD7KHGDWDZHXVHLQWKHHPSLULFDODQDO\VLVKDYHEHHQFROOHFWHGLQLQRUGHUWRGRFXPHQWDQGEHWWHUXQGHUVWDQGWKHFKDQJHVLQFRPPXWHVDQGSRVVLEOHLQWHUUHODWLRQVEHWZHHQWKHFRPPXWLQJUHVLGHQWLDOUHORFDWLRQDQGMREUHORFDWLRQGHFLVLRQVRIKRXVHKROGVVHH0X&RQVXOW7KHUHVSRQGHQWVRIWKLVVXUYH\ZHUHDVXEVHWRIWKHUHVSRQGHQWVRIWKH'XWFK7LPH8VH6XUYH\LQ'XWFK7LMGV%HVWHGLQJV2QGHU]RHNDEEUHYLDWHGDV7%2&%6ZKRKDGLQGLFDWHGWREHZLOOLQJWREHLQYROYHGLQIXUWKHUVXUYH\V:KHQWKHVHUHVSRQGHQWVZHUHDJDLQFRQWDFWHGLQDVKRUWSUHOLPLQDU\TXHVWLRQQDLUHZDVXVHGLQRUGHUWRILQGRXWZKLFKUHVSRQGHQWVKDGH[SHULHQFHGDWOHDVWRQHFKDQJHRQHLWKHUWKHODERURUKRXVLQJPDUNHW6LQFHWKHVXUYH\ZDVIRFXVHGRQFKDQJHVLQFRPPXWHVUHVSRQGHQWVZKRKDGUHDOL]HGDWOHDVWRQHPRYHRQHLWKHUWKHODERURUWKHKRXVLQJPDUNHWZHUHGHOLEHUDWHO\RYHUUHSUHVHQWHGLQWKHVXUYH\,WDOVRWXUQHGRXWWKDWWKHSRWHQWLDOUHVSRQGHQWVZKRKDGPRYHGEHWZHHQDQGLHZKRFRXOGQRWEHFRQWDFWHGLQRQWKHLUDGGUHVVZHUHXQGHUUHSUHVHQWHGLQWKHVXUYH\EHFDXVHLWZDVLQVRPHFDVHVLPSRVVLEOHWRILJXUHRXWWKHLUQHZDGGUHVV:HFRUUHFWHGIRUWKHHIIHFWVRIWKHVHWZRW\SHVRIVHOHFWLYLW\LQRXUGDWDEDVHE\FRQVWUXFWLQJZHLJKWV,QWKHVXUYH\LQGLYLGXDOVZHUHDVNHGWRUHSRUWLQZKLFKPRQWKFKDQJHVWRRNSODFHDQGZKHWKHUWKHFKDQJHZDVDUHVLGHQWLDORUDMREUHORFDWLRQ7KLVLQIRUPDWLRQHQDEOHVXVWR
 7KHUHODWLYHSUREDELOLW\RIEHLQJLQFRUSRUDWHGLQWKHVDPSOHZDVIRUWKRVHZKRPRYHGKRXVHEHWZHHQDQGDQGIRUWKRVHZKRGLGQRWPRYHDWDOOEHWZHHQDQG7KHZHLJKWVDUHWKHLQYHUVHVRIWKHUHODWLYHSUREDELOLWLHV7KHZHLJKWVZHUHVFDOHGLQRUGHUWRNHHSWKHQXPEHURIZHLJKWHGREVHUYDWLRQVHTXDOWRWKHQXPEHURIXQZHLJKWHGREVHUYDWLRQ

7DEOH&KDQJHVRQWKHKRXVLQJDQGODERUPDUNHWVSHU\HDU+RXVLQJPDUNHW /DERUPDUNHW<HDU -REWR-RE -REOHVVWR-RE -REWR-REOHVV                                    $YHUDJHSHU\HDU    &RPSXWDWLRQVEDVHGRQZHLJKWHGREVHUYDWLRQV7KHILJXUHVIRUUHIHUWRDSSUR[LPDWHO\KDOID\HDUWKHVXUYH\ZDVFRQGXFWHGGXULQJWKHVXPPHU&RPSXWDWLRQRIWKHDYHUDJHVXVHGWKHILJXUHVPXOWLSOLHGE\
FRQVWUXFWWKHQXPEHURIWUDQVLWLRQVDQGWKHDVVRFLDWHGVSHOOVLQODERUKRXVLQJDQGFRPPXWLQJVWDWHVIRUWKHFRPSOHWHSHULRG:HVWDUWZLWKVRPHGHVFULSWLYHLQIRUPDWLRQ7DEOHJLYHVWKHQXPEHURIPRYHVRQWKHKRXVLQJDQGODERUPDUNHWLQWKH\HDUV7DEOHSURYLGHVLQIRUPDWLRQDERXWWKHQXPEHUVRIKRXVLQJMREDQGFRPPXWLQJVSHOOV0RVWRIWKHVSHOOVWKDWDUHLQFRPSOHWHO\REVHUYHGEHFDXVHWKHLUVWDUWFRPSOHWLRQRUERWKDUHRXWVLGHWKHREVHUYDWLRQSHULRG,QWKHDQDO\VLVWKDWIROORZVZHFRQFHQWUDWHRQWKHVSHOOVWKDWVWDUWLQWKHREVHUYDWLRQSHULRGLHRQVSHOOVWKDWDUHHLWKHUFRPSOHWHO\REVHUYHGRUULJKWFHQVRUHG&RPPXWLQJVSHOOVDUHWLPHLQWHUYDOVEHWZHHQPRYHVRQHLWKHUWKHKRXVLQJRUWKHODERUPDUNHW7KH\DUHWKHUHIRUHRQDYHUDJHVKRUWHUWKDQHLWKHUKRXVLQJRUMREVSHOOV+RZHYHUIURPWKHWKLUGSDQHORI7DEOHZHREVHUYHWKDWWKHDYHUDJHFRPSOHWHO\REVHUYHGFRPPXWLQJVSHOOLVMXVWDOLWWOHELWVKRUWHUWKDQWKHDQDORJRXVMREVSHOO$VLPLODUSKHQRPHQRQFDQEHREVHUYHGIRUULJKWFHQVRUHGVSHOOVZKHUHDVIRUOHIWFHQVRUHGFRPPXWLQJVSHOOVZHWKHGLIIHUHQFHZLWKWKHDQDORJRXVKRXVLQJVSHOOLVVPDOO1RWHDOVRWKDWWKHWRWDOQXPEHURISDUWLDOO\REVHUYHGFRPPXWLQJVSHOOVLVVXEVWDQWLDOO\OHVVWKDQWKHVXPRIWKHWRWDOQXPEHURIKRXVLQJHQHPSOR\PHQWVSHOOVDQGUHVSHFWLYHO\
$UHMREPRELOLW\DQGKRXVLQJPRELOLW\UHODWHG",QWKLVVHFWLRQZHWDNHDILUVWORRNDWWKHUHODWLRQEHWZHHQPRELOLW\RQWKHKRXVLQJPDUNHWDQGPRELOLW\RQWKHODERUPDUNHWE\FRPSXWLQJDQXPEHURIKD]DUGUDWHVIURPRXUGDWD)LJXUHSUHVHQWVWKHKD]DUGUDWHVIRUDOOREVHUYDWLRQV7KHKD]DUGUDWHLQ\HDUW LVHTXDOWRWKHUDWLREHWZHHQWKHQXPEHURIFRPPXWLQJVSHOOVWKDWKDYHEHHQFRPSOHWHGLQWKHWWK\HDURIWKHLUH[LVWHQFHDQGWKHQXPEHURIREVHUYHGFRPPXWHVVWDUWHGDIWHUWKDWKDYHODVWHGDWOHDVWW\HDUV/HIWFHQVRUHGFRPPXWLQJVSHOOVWKHUHIRUHGRQRWSOD\DUROHLQWKHVHFRPSXWDWLRQV5LJKWFHQVRUHGVSHOOVDUHFRQWDLQHGLQWKHGHQRPLQDWRU7KLVFRPSXWDWLRQIROORZV

7DEOH2EVHUYHGKRXVLQJMREDQGFRPPXWLQJVSHOOV+RXVLQJVSHOOV/HQJWK\HDUV 6WDUWHGDIWHU&RPSOHWHG 6WDUWHGDIWHU8QFRPSOHWHG 6WDUWHGEHIRUH&RPSOHWHG 6WDUWHGEHIRUH8QFRPSOHWHG                                    7RWDO    DYHUDJHOHQJWKRIREVHUYHGVSHOO    -REVSHOOV/HQJWK\HDUV 6WDUWHGDIWHU&RPSOHWHG 6WDUWHGDIWHU8QFRPSOHWHG 6WDUWHGEHIRUH&RPSOHWHG 6WDUWHGEHIRUH8QFRPSOHWHG                                    7RWDO    DYHUDJHOHQJWKRIREVHUYHGVSHOO    &RPPXWLQJVSHOOV/HQJWK\HDUV 6WDUWHGDIWHU&RPSOHWHG 6WDUWHGDIWHU8QFRPSOHWHG 6WDUWHGEHIRUH&RPSOHWHG 6WDUWHGEHIRUH8QFRPSOHWHG                                    7RWDO    DYHUDJHOHQJWKRIREVHUYHGVSHOO    /HJHQG$OOILJXUHVDUHEDVHGRQZHLJKWHGREVHUYDWLRQV

)LJXUHKHUH
)LJXUHVKRZVWKDWWKHKD]DUGGHFUHDVHVRYHUWLPH7KHSUREDELOLW\WKDWDFRPPXWLQJVSHOOHQGVLQ\HDUWJLYHQWKDWLWLVVWLOOLQH[LVWHQFHDWWKHHQGRISHULRGWLVWKHUHIRUHGHFUHDVLQJLQW&RPPXWHVWKDWDUHµ\RXQJ¶KDYHDUHODWLYHO\KLJKSUREDELOLW\RIEHLQJFRPSOHWHGZKHUHDVIRUFRPPXWHVWKDWDUHµROG¶WKLVSUREDELOLW\LVORZ7KLVGHYHORSPHQWRIWKHKD]DUGUDWHRYHUWLPHPD\EHFDXVHGE\KHWHURJHQHLW\LQWKHSRSXODWLRQUHODWHGIRULQVWDQFHWRWKHH[LVWHQFHRIJURXSVZLWKKLJKDQGORZSUREDELOLWLHVIRUHQGLQJDFRPPXWLQJVSHOO$QRWKHUSRVVLELOLW\LVWKDWWKHPRYHWKDWVWDUWVDFRPPXWHRIWHQWULJJHUVDQH[WPRYH:HQRWHGHDUOLHUWKDW&ODUNDQG:LWKHUVREVHUYHWKDWMREPRELOLW\JLYHVULVHWRLQFUHDVHGUHVLGHQWLDOPRELOLW\+RZHYHULWVKRXOGEHFOHDUWKDWWKLVLVQRWWKHRQO\SRVVLEOHH[SODQDWLRQRIWKHSDWWHUQVKRZQLQ)LJXUH5HSHDWPRELOLW\PD\DOVRRFFXURQWKHPDUNHWZKHUHWKHILUVWPRYHWRRNSODFH,IWKHMREORFDWLRQKDVSULPDF\RYHUWKHUHVLGHQWLDOORFDWLRQDVLVRIWHQVXSSRVHGLQWKHOLWHUDWXUHRQHZRXOGH[SHFWWKDWFRPPXWHVWKDWVWDUWHGZLWKMREPRELOLW\WREHRIWHQVRRQFRPSOHWHGEHFDXVHRIDQDGMXVWLQJPRYHRQWKHKRXVLQJPDUNHW2QWKHRWKHUKDQGFRPPXWHVWKDWVWDUWHGZLWKDPRYHRQWKHKRXVLQJPDUNHWVKRXOGQRWEHH[SHFWHGWRJLYHULVHWRIXUWKHUPRELOLW\RQHLWKHUWKHODERURUWKHKRXVLQJPDUNHW,QRUGHUWRVHHZKHWKHUWKLVYLHZLVFRUUHFWZHKDYHVSOLWRXUSRSXODWLRQRIFRPPXWHVLQWRWKRVHWKDWVWDUWHGE\DPRYHRQWKHKRXVLQJPDUNHWDQGWKRVHWKDWVWDUWHGZLWKDPRYHRQWKHODERUPDUNHW7KLVUHVXOWHGLQ)LJXUH7KHPRVWLPSRUWDQWIHDWXUHRIWKLVILJXUHLVWKDWWKHWZRFXUYHVDUHVRFORVHWRHDFKRWKHU,WDSSHDUVWKDWWKHUHLVOLWWOHGLIIHUHQFHEHWZHHQWKHUHSHDWPRELOLW\FDXVHGE\PRYHVRQWKHKRXVLQJDQGODERUPDUNHW'XULQJWKHILUVW\HDUVFRPPXWHVWKDWVWDUWHGZLWKODERUPRELOLW\VHHPWRJLYHULVHWRPRUHPRELOLW\WKDQWKRVHWKDWVWDUWHGZLWKKRXVLQJPRELOLW\EXWWKHGLIIHUHQFHVHHPVWREHWRRVPDOOWRLQWHUSUHWWKHILJXUHDVDFRQILUPDWLRQRIWKHFRQYHQWLRQDOYLHZGLVFXVVHGDERYH
)LJXUHKHUH
,QRUGHUWRDQDO\]HWKLVLVVXHVWLOOIXUWKHUZHKDYHFRPSXWHGGLIIHUHQWFRQGLWLRQDOKD]DUGUDWHVIRUFRPSOHWLQJDFRPPXWLQJVSHOOE\HLWKHUMREPRELOLW\RUUHVLGHQWLDOPRELOLW\)LJXUHJLYHVWKHWZRKD]DUGUDWHVIRUFRPPXWHVWKDWVWDUWHGZLWKUHVLGHQWLDOPRELOLW\7KHPRVWVDOLHQWDVSHFWRIWKHILJXUHLVWKDWUHVLGHQWLDOPRELOLW\LVRIWHQIROORZHGE\UHQHZHGFKDQJHVRQERWKWKHKRXVLQJDQGWKHODERUPDUNHW,WPLJKWRIFRXUVHEHWKHFDVHWKDWVRPHRIWKHUHVLGHQWLDOPRYHVDUHPDGHLQDQWLFLSDWLRQRIDMREFKDQJH+RZHYHULWVHHPVXQOLNHO\WKDWWKLVH[SODQDWLRQZKLFKGHIHQGVWKHSULPDF\RIWKHZRUNORFDWLRQLVDEOHWRDFFRXQWFRPSOHWHO\IRUWKHKLJKKD]DUGIRUMREPRELOLW\LQWKHILUVW\HDU
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,QRUGHUWRLQWHUSUHWWKLVGHULYDWLRQFRQVLGHU)LJXUH7KHLQWHJUDOGHWHUPLQHVWKHSUREDELOLW\PDVVDERYHWKHVKDGHGDUHDLQWKLVILJXUH7KHILUVWULJKWKDQGVLGHRIVSOLWVWKLVDUHDLQWRWZRSDUWVRQHDERYH&' DQGWKHRWKHUWRWKHULJKWRI&'7KHVHFRQGULJKWKDQGVLGHJLYHVWKHVDPHDUHDDVWKHVXPRIWKHSDUWDERYH&' DQGWKHSDUWWRWKHULJKWRI$&PLQXVWKHVTXDUH$%&' LQRUGHUWRFRUUHFWIRUWKHGRXEOHFRXQWLQJ7KHWKLUGULJKWKDQGVLGHUHZULWHVWKHVHFRQGVRDVWRUHODWHLWWRWKHXQFRQGLWLRQDOSUREDELOLWLHVGHULYHGHDUOLHU 7KLVWKLUGOLQHVKRZVWKDWWKHSUREDELOLW\WKDWDFRPPXWHZLOOHQGLQWKHWWK\HDURILWVH[LVWHQFHLVVPDOOHUWKDQWKHVXPRIWKHSUREDELOLWLHVILW WKDWWKHFRPPXWHZRXOGHQGE\HLWKHURIWKHWZRULVNVLIWKHRWKHUZHUHQRWH[LVWLQJ7KLVLVLQWXLWLYHO\DSSHDOLQJ7KHSUREDELOLW\GHULYHGLQPD\EHGHQRWHGDVDWRWDOSUREDELOLW\RIHQGLQJWKHFRPPXWHIW,WFDQEHXVHGWRFRPSXWHDWRWDOKD]DUGKW LVWKHVDPHZD\DVZDVGRQHIRUWKHXQFRQGLWLRQDOKD]DUGVIRUKRXVLQJDQGMREPRELOLW\LQ,QRUGHUWRLOOXVWUDWHWKLVZHKDYHFRPSXWHGWKHWZRXQFRQGLWLRQDOKD]DUGVDVZHOODVWKHFRQGLWLRQDOKD]DUGVIRUIRXUSDUWLFXODUFDVHV DIXOOWLPHZRUNLQJPDOHVLQJOHHDUQHUFDVH DIXOOWLPHZRUNLQJPDOHGXDOHDUQHUFDVH DSDUWWLPHZRUNLQJIHPDOHGXDOHDUQHUFDVH DIXOOWLPHZRUNLQJIHPDOHGXDOHDUQHUFDVH:LWKUHVSHFWWRWKHYDOXHVRIWKHH[SODQDWRU\YDULDEOHVZHDVVXPHGWKDWHDFKRIWKHVHZRUNHUVKDVWKHDYHUDJHFRPPXWLQJGLVWDQFHDJHDQGQHWZDJHUDWHDQGRZQVWKHKRXVH)RUFDVHVDQGWKHGXPP\IRUPDQLVHTXDOWRIRUWKHRWKHUVWR)RUFDVHVDQGWKHQXPEHURIZRUNLQJKRXUVLVHTXDOWRIRUFDVHWR7KHGXPP\IRUGXDOHDUQHUVLVLQFDVHHTXDOWRLQWKHRWKHUWKUHHFDVHVWR5HVXOWVRIWKHFRPSXWDWLRQKD]DUGUDWHVXVLQJWKHFRHIILFLHQWVHVWLPDWHGIRUWKHFRPSHWLQJULVNVPRGHODUHVKRZQLQ)LJXUHV
 7KHWUDQVLWLRQIURPWKHVHFRQGWRWKHWKLUGULJKWKDQGVLGHXVHVWKHLQGHSHQGHQFHRIWKHWZRULVNVV
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)LJXUH'HWHUPLQDWLRQRIWKHSUREDELOLW\RIHQGLQJDFRPPXWHE\FRPSHWLQJULVNV
)LJXUHVKHUH
3HUKDSVWKHPRVWUHPDUNDEOHWKLQJDERXWWKHVHILJXUHVLVWKDWWKHDUHVRGLIIHUHQW)RUVLQJOHPDOHHDUQHUVKD]DUGUDWHVIRUMREDQGKRXVHPRELOLW\DUHERWKYHU\ORZLPPHGLDWHO\DIWHUWKHVWDUWRIDFRPPXWHLHDFKDQJHLQWKHHPSOR\PHQWKRXVLQJDUUDQJHPHQWEXWWKH\ULVHJUDGXDOO\LQODWHU\HDUV)LJXUHVDQGVKRZWKDWWKHKD]DUGUHPDLQVDOPRVWFRQVWDQWRYHUWLPHIRUWKHPDOHDQGSDUWWLPHZRUNLQJIHPDOHGXDOHDUQHUV7KLVLVWKHUHVXOWRIMREPRELOLW\WKDWWHQGVWRGHFUHDVHVRPHZKDWRYHUWLPHDQGKRXVLQJPRELOLW\WKDWWHQGVWRLQFUHDVH)LQDOO\IRUWKHIXOOWLPHZRUNLQJIHPDOHGXDOHDUQHUZHILQGDKD]DUGUDWHWKDWGHFUHDVHVRYHUWLPHGXHLQODUJHSDUWWRGHFUHDVLQJMREPRELOLW\7KH)LJXUHVLOOXVWUDWHWKHIOH[LELOLW\RIWKHPRGHODQGVXJJHVWWKDWYDULRXVJURXSVRIZRUNHUVDUHPDUNHGO\GLIIHUHQWZLWKUHVSHFWWRWKHLUSURSHQVLW\WRFKDQJHHLWKHUKRXVLQJRUHPSOR\PHQW+RZHYHUVRPHFDYHDWVDUHLQRUGHU7KHILUVWLVWKDWRXUUHVXOWVDUHEDVHGRQDVDPSOHRIOLPLWHGVL]HLQZKLFKWKHLQWHUHVWLQJJURXSRIGXDOHDUQHUVLVDPLQRULW\7KHVHFRQGLVWKDWWKH+DQDQG+DXVPDQFRPSHWLQJULVNVPRGHOGRHVQRWDOORZIRUFRPSOHWHIOH[LELOLW\ZLWKUHVSHFWWRWKHWLPHYDULDWLRQRIWKHKD]DUGUDWHV7KHOLPLWVRIWKHLQWHJUDOVWKDWDUHXVHGLQWKHFRPSXWDWLRQRIWKHSUREDELOLWLHVWKDWDKD]DUGUDWHZLOOEHHQGHGLQDSDUWLFXODUSHULRGEHFDXVHRIULVNL DOOFKDQJHZLWKWKHVDPHDPRXQWEL'] LIZHVKLIWDWWHQWLRQIURPRQHW\SHRILQGLYLGXDOWRDQRWKHU$PRUHIOH[LEOHVWUXFWXUHZRXOGDOORZWKHVHERXQGDULHV

WRVKLIWGLIIHUHQWO\ +RZHYHURXUUHVXOWVVXJJHVWWKDWWKHSRSXODUSURSRUWLRQDOKD]DUGIUDPHZRUNLPSRVHVSRWHQWLDOO\LPSRUWDQWUHVWULFWLRQVRQWKHVSHFLILFDWLRQRIGXUDWLRQPRGHOV
&RQFOXVLRQ,QWKLVSDSHUZHDQDO\]HGFRPPXWLQJVSHOOV6LQFHVXFKVSHOOVFDQHQGE\HLWKHUUHVLGHQWLDORUMREPRELOLW\WKHUHODWLRQVKLSEHWZHHQERWKKDGWREHWDNHQLQWRDFFRXQW7KHDQDO\VLVVWDUWHGZLWKDVLPSOHFRPSXWDWLRQRIWKHKD]DUGUDWHV7KHUHVXOWLQJSLFWXUHVVWURQJO\VXJJHVWWKDWHQGLQJDFRPPXWLQJVSHOOLVIROORZHGE\DQLQFUHDVHLQWKHSURSHQVLW\WRPRYHERWKRQWKHKRXVLQJDQGWKHODERUPDUNHW7KHLQFUHDVHRFFXUVIRUFRPPXWLQJVSHOOVWKDWVWDUWHGZLWKMREPRELOLW\DVZHOODVIRUWKRVHWKDWVWDUWHGZLWKUHVLGHQWLDOPRELOLW\:HWKXVILQGWKDWWKHWZRW\SHVRIPRELOLW\DUHFORVHO\FRQQHFWHGLQWKHVHQVHWKDWREVHUYLQJRQHW\SHRIPRELOLW\PDNHVLWPRUHOLNHO\WRREVHUYHWKHRWKHUDVZHOO2QHSRVVLEOHH[SODQDWLRQLVWKDWORQJFRPPXWHVKDYHDVPDOOSRVVLELOLW\RIEHLQJREVHUYHGIRUDORQJSHULRG/RQJFRPPXWHVPLJKWRQO\EHDFFHSWDEOHWHPSRUDULO\DQGIRUWKDWUHDVRQWHQGWRKDYHVKRUWHUVSHOOV7KHWUDGLWLRQDOYLHZDFFRUGLQJWRZKLFKKRXVHKROGVDGDSWWKHLUUHVLGHQWLDOORFDWLRQWRWKHZRUNORFDWLRQLPSOLHVLQFUHDVHGKRXVLQJPRELOLW\DIWHUMREPRELOLW\+RZHYHULWLVOHVVDEOHWRH[SODLQWKHLQFUHDVHGMREPRELOLW\WKDWRFFXUVDIWHUKRXVLQJPRELOLW\,QRUGHUWRWDNHWKHVHLQWHUGHSHQGHQFLHVLQWRDFFRXQWLQDIRUPDODQDO\VLVZHFKRRVHWRIRFXVRQWKHGXUDWLRQRIFRPPXWHVKRXVLQJHPSOR\PHQWDUUDQJHPHQWVLQVWHDGRIHPSOR\PHQWDQGKRXVLQJVSHOOV7KLVDOORZVXVWRPRGHOWKHLQFUHDVHGPRELOLW\DIWHUDFKDQJHLQWKHFRPPXWHHDVLHUWKDQDOWHUQDWLYHPRGHOVSHFLILFDWLRQVZRXOGGR0RUHRYHUWKH+DQDQG+DXVPDQPRGHOWKDWZHDSSO\DOORZVIRUIOH[LEOHPRGHOLQJRIWKHEDVHOLQHKD]DUGDQGKDVDFRQYHQLHQWH[WHQVLRQWRWKHFRPSHWLQJULVNVFDVH7KHODWWHUDOORZVXVWRGLVWLQJXLVKWKHWZRULVNVRIHQGLQJDFRPPXWHH[SOLFLWO\:HIRXQGRQO\OLPLWHGHYLGHQFHIRUDQHIIHFWRIWKHOHQJWKRIWKHKRPHZRUNGLVWDQFHRQWKHOHQJWKRIWKHFRPPXWLQJVSHOO/RQJFRPPXWLQJGLVWDQFHVLQFUHDVHWKHSURSHQVLW\WRFKDQJHMREEXWQRWWKDWWRFKDQJHKRXVH&ORVHULQYHVWLJDWLRQOHDUQHGWKDWRXUGDWDGRQRWVXSSRUWWKHK\SRWKHVLVWKDWKRPHZRUNGLVWDQFHVDUHXQLPSRUWDQWZKHQEHORZDWKUHVKROGOHYHOEXWLPSRUWDQWRQFHLWLVH[FHHGHG7KHUHZHUHQRVLJQLILFDQWGLIIHUHQFHVEHWZHHQFRPPXWHVVWDUWHGE\UHVLGHQWLDOPRELOLW\DQGMREPRELOLW\ZLWKUHVSHFWWRWKHDGGLWLRQDOPRELOLW\WKH\JHQHUDWH:RUNHUVEHORQJLQJWRGXDOHDUQHUKRXVHKROGVDSSHDUWREHPXFKPRUHPRELOHWKDQRWKHUV0RUHJHQHUDOO\ZRUNHUVZLWKGLIIHUHQWFKDUDFWHULVWLFVFDQEHVXEVWDQWLDOO\GLIIHUHQWLQWKHLUPRELOLW\RQKRXVLQJDQGODERUPDUNHW6LQFHWKHVDPSOHRQZKLFKRXUUHVXOWVDUHEDVHGLVRIOLPLWHGVL]HIXUWKHUUHVHDUFKLVQHHGHGWRFRQILUPRUUHMHFWWKHVHFRQFOXVLRQV:HKRSHWKLVSDSHUFDQDFWDVDVWLPXOXVWRVXFKUHVHDUFK
 7KLVFDQEHGRQHLQWKHFRQWH[WRIWKH+DQ+DXVPDQPRGHOE\PDNLQJWKHSDUDPHWHUVGLW IXQFWLRQVRI]:HIHOWLPSOHPHQWDWLRQRIWKLVH[WHQVLRQQRWZRUWKZKLOHJLYHQWKHOLPLWHGQXPEHURIREVHUYDWLRQVWKDWFRXOGEHXVHG
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7KH+RXVLQJ0DUNHWDQG5HJLRQDO&RPPXWLQJDQG0LJUDWLRQ&KRLFHV6FRWWLVFK-RXUQDORI3ROLWLFDO(FRQRP\  &ODUN:$9HQ6':LWKHUV&KDQJLQJ-REVDQG&KDQJLQJ+RXVHV0RELOLW\2XWFRPHVRI(PSOR\PHQW7UDQVLWLRQV-RXUQDORI5HJLRQDO6FLHQFH  'RHV&RPPXWLQJ'LVWDQFH0DWWHU"&RPPXWLQJ7ROHUDQFHDQG5HVLGHQWLDO&KDQJHZRUNLQJSDSHUIRUWKFRPLQJLQ5HJLRQDO6FLHQFHDQG8UEDQ(FRQRPLFV&ODUN:$9DQG)'LHOHPDQ+RXVHKROGVDQG+RXVLQJ&KRLFHVDQG2XWFRPHVLQWKH+RXVLQJ0DUNHW&HQWHUIRU8UEDQ3ROLF\5HVHDUFK1HZ-HUVH\&R['55HJUHVVLRQ0RGHOVDQG/LIH7DEOHV-RXUQDORIWKH5R\DO6WDWLVWLFDO6RFLHW\ % 'HXUORR0)'LHOHPDQDQG:$9&ODUN7HQXUH&KRLFHLQWKH'XWFK+RXVLQJ0DUNHW(QYLURQPHQWDQG3ODQQLQJ$ 'HYLQHDQG.LHIHU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+XJKHV*$DQG%0F&RUQLFN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